Using data from Add Health, this study investigates the role of neighborhood violence in mediating the effects of neighborhood disadvantage on high school graduation and teenage pregnancy. Results show that neighborhood violence is a strong predictor of both outcomes, net of individual, family, community and school controls. Neighborhood violence accounts for almost half the conditional association between neighborhood disadvantage and high school graduation among males and almost all of the association among females. Violence also accounts for about a fifth of the conditional association between disadvantage and teenage pregnancy among adolescents of both genders. Violence is a critical social characteristic of disadvantaged neighborhoods, one that explains a sizable portion of the effects of growing up in such neighborhoods.
, and youth from poor neighborhoods are exposed to high rates of crime and violence (American Academy of Pediatrics 2000). Considerable research has examined the relationships between structural neighborhood characteristics and violence, crime and disorder (Sampson and Groves 1989; Sampson, Raudenbush and Earls 1997) . There are strong theoretical reasons to hypothesize that violence plays a role in neighborhood effects, both through its impact on the social and cultural organization of neighborhoods and through the direct effects of exposure to a violent environment, particularly for children. However, no study has examined the "spillover" effects of neighborhood violence on adolescent outcomes in seemingly unrelated domains, such as education and fertility.
Drawing on data from the National Longitudinal Study of Adolescent Health, this article finds that neighborhood violence plays an important role in neighborhood effects.
1 It argues that the effects of violence are of sufficient magnitude that violence should be considered one of the primary mechanisms through which neighborhood disadvantage affects adolescent outcomes. I estimate that neighborhood violence accounts for almost half the conditional association between neighborhood disadvantage and high school graduation among males and almost all of the association among females. Neighborhood violence accounts for about a fifth of the conditional association between disadvantage and teenage pregnancy among adolescents of both genders.
Neighborhood Disadvantage and Neighborhood Violence
A long line of research documents the relationship between structural neighborhood characteristics and violence, crime and disorder. Social organization theory argues that low neighborhood socioeconomic status, ethnic or racial heterogeneity, and population turnover prevent communities from establishing and maintaining order, leading to higher rates of violence and crime. These disadvantages lead to fewer social ties and therefore diminished social control, the ability of a community to regulate the behavior of its members (Park and Burgess 1925; Shaw 1929) . Communities with denser social networks are better able to enforce common norms and values. Structurally disadvantaged neighborhoods are also often characterized by weaker local institutions and diminished access to external resources (Bursik and Grasmick 1993; Wilson 1987) . Bursik and Grasmick (1993) argue that local formal and informal institutions affect the ability of neighbors to maintain social control by influencing norms and expectations and providing contexts within which norm-enforcing social ties are created. External institutions, such as governments and markets, affect the resources available for formal and informal social control.
Collective efficacy, also a form of social organization, has been shown to mediate the relationship between concentrated structural disadvantages and crime rates (Sampson et al. 1997) . Collective efficacy specifies that neighborhood social organization matters because of its influence on residents' perceptions of their Neighborhood Violence • 759 neighbors' willingness to act together to regulate public behavior. Though initially collective efficacy was developed to understand crime, Browning, Leventhal and Brooks-Gunn (2005) find that neighborhood collective efficacy also affects sexual behavior, increasing the time to sexual initiation among youth with low levels of parental monitoring.
Neighborhood Violence and Adolescent Outcomes
While the theory and empirical evidence linking neighborhood structural disadvantages to high rates of violence are generally well established, the consequences of neighborhood violence in other domains remain relatively understudied. In this section, I review and synthesize multiple theoretical perspectives that predict that living in a neighborhood with high rates of violence and victimization has consequences for adolescent outcomes such as educational attainment and fertilityrelated behaviors. (Though adjudicating between them is beyond the scope of this study, I review these theoretical perspectives as motivation for studying the effects of neighborhood violence.)
Linking neighborhood violence to high school graduation and teenage pregnancy requires understanding the proximate causes of these outcomes. School dropout is "the final stage in a dynamic and cumulative process of disengagement from school." (Rumberger 2004:133) School engagement can be academic or social, and social engagement can involve either peers or extra-curricular activities (Rumberger 2004) . When asked why they dropped out, dropouts' reasons included employment, parenthood, helping their families or school failure (Bridgeland, DiIulio and Morison 2006) . Students with lower grades and test scores, with behavior problems, and those who have been held back a grade in school are more likely to drop out (Cairns, Cairns and Neckerman 1989; Ensminger and Slasarcick 1992; Rumberger 1987) , suggesting these are important predictors of academic and social disengagement. Carter (2005) argues that students can become alienated from teachers when their cultural practices are not respected, and Dance (2002) shows how teachers who fail to understand urban violence have trouble connecting with students. These studies suggest that any effects of neighborhood violence on high school dropout are likely to occur through the effect of violence on academic or social disengagement from school.
The proximate causes of teenage pregnancy, sexual activity without effective contraception, are more straightforward. Ethnographic research on teenage pregnancy and early childbearing in poor communities investigates why poor teenagers intentionally get pregnant or fail to prevent pregnancy, and it focuses on the costs and benefits of parenthood, including educational and employment opportunities. Anderson (1999) highlights the peer group status that accrues to males who have multiple sexual partners or who father a child. Girls seek the attentions of boys, use sex to secure committed relationships, and covet the status that comes with motherhood. Edin and Kefalas (2005) emphasize the purpose, validation and 760 • Social Forces 88(2) companionship that a baby is expected to provide, particularly for young mothers. As young couples look toward a marriage for which they may never be financially prepared, a baby provides a way to strengthen a relationship. Finally, adolescents subject to less family and community-based monitoring are at greater risk of early sexual activity (Browning et al. 2005; Hogan and Kitagawa 1985) .
Four theoretical perspectives suggest links between neighborhood violence and these proximate causes of school dropout and teenage pregnancy:
Community Social Organization
Neighborhood violence can be understood as a consequence of low social organization in disadvantaged neighborhoods, which limits residents' capacity to maintain order. However, violence itself may also affect the social organization of local communities, as individuals respond to fear of victimization and engage in adaptive behaviors (Skogan 1992; Venkatesh 2000) . For example, in a violent neighborhood, individuals are often cautious about intervening in conflicts or monitoring children for fear of retribution. Residents keep to themselves rather than interacting with neighbors, resulting in more sparse networks and weaker capacity for cooperative behavior. Violence engulfs public spaces, depriving residents of the opportunity to socialize with neighbors and thereby build social networks (Anderson 1999; Venkatesh 2000) . As a result, residents find it increasingly hard to monitor and control the behavior of community members, especially youth. Community norms regarding school attendance or sexual behavior may weaken, leading to greater likelihood of school dropout and teenage pregnancy.
Biosocial Pathways
A second theoretical perspective emphasizes the developmental or psychological consequences of neighborhood violence. Violence has been linked to post traumatic stress disorder, anxiety, depression and aggressive behavior, and is thought to disrupt the developmental trajectories of children (Aneshensel and Sucoff 1996; Garbarino, Kostelny and Dubrow 1991; Moglin and Gordis 2000) . Recurring episodes of violence lead to heightened arousal or hyper vigilance, as well as perceptions that the adolescent is not worthy of being kept safe. The result may be slowed cognitive development, poor academic achievement or trouble forming relationships with peers and others (Moglin and Gordis 2000), all risk factors for school dropout. Massey (2004) draws on research of physiological responses to stressors such as violence to develop a biosocial model of racial stratification. Socioeconomic inequality combined with residential segregation leads to geographically concentrated poverty, which in turn concentrates social problems, particularly crime and violence. Long-term experience of chronic stress created by threat of victimization can have physiological consequences, one of which is "allostatic load," persistently high levels of adrenaline and cortisol. In addition to long-term physical health effects, allostatic load can impair cognitive functioning by inhibiting the formation of connections between neurons in the brain and by impairing memory. It can also lead to greater aggressiveness, impulsivity, anger and susceptibility to substance use (Massey 2004) . The stresses of a violent neighborhood can extend beyond the immediate threat of victimization, as negative experiences of family members cause further stress (Charles, Dinwiddie and Massey 2004) . These biosocial consequences of violence -poor cognitive development, risk-taking and substance use -may in turn increase school dropout or teenage pregnancy.
Socialization and Peer Networks
Less well-developed, but potentially just as important, are theoretical perspectives emphasizing the consequences of neighborhood violence for socialization and peer networks. For males, who most often perpetuate and are most often victimized by violence, neighborhood violence has the potential to change status hierarchies and affect peer groupings and interactions. The gang literature emphasizes the role of violence in structuring leadership and status hierarchies (Sanchez-Jankowski 1991; Short and Strodtbeck 1965) . Violence may also increase the status of individuals whose "street" experience allows them to navigate a neighborhood's dangers (Anderson 1999) . Because of their position in the local street culture, others seek them out for protection. These individuals are often isolated from mainstream institutions such as school, church and the labor market and may thus socialize adolescents into alternative or "oppositional" views regarding schooling or sexual relationships that are more permissive (Anderson 1999; Harding Forthcoming) . Because violent behavior and victimization on the streets are more common among males, these processes may be specific to boys, although violence may be increasing among girls (Ness 2004) .
Rational Choice
A violent environment may affect adolescent decision-making by changing the perceived costs and benefits of schooling or sexual activity. A rational choice perspective suggests that when individuals feel their lives may be cut short, they are less likely to invest in schooling and more likely to engage in risky behaviors such as unprotected sex. For adolescents, the constant threat of victimization also signifies that social institutions do not serve the interests of individuals like them, and they may infer that other institutions, such as schools or the health care system, are not effective either (Harding Forthcoming) , further reinforcing "oppositional" or "ghetto-specific" cultural ideas (Anderson 1999; Fordham and Ogbu 1986; Massey and Denton 1993) . The result can be disengagement from school or risky behaviors. Finally, in a violent neighborhood, youth and parents may evaluate their own success using local comparisons. Those who are not involved in violence, have not resorted to drug dealing, and have not been incarcerated appear successful relative to neighborhood peers, even if they fare poorly in school, engage in risky sexual behavior or become teen parents (Harding Forthcoming) .
Together, these theoretical perspectives suggest that neighborhood violence should at least partially explain the effect of neighborhood disadvantage on education and fertility outcomes among adolescents.
Data and Methods
Add Health sampled high schools and their feeder schools, resulting in about 150 middle schools, high schools and junior high schools clustered one or two to a community. The first wave of data collection was in 1994-1995, the second wave in 1996, and the third wave in [2001] [2002] . Students were in grades 7 to 12 in wave one. The first wave includes a school administrator questionnaire, an in-school questionnaire completed by almost every eligible student in the sample schools, and longer in-home student and parent interviews with a subsample of about 20,000 students. Wave two followed the in-home students and includes another in-home student interview and another administrator questionnaire. Wave three includes an in-home student questionnaire. Structural neighborhood characteristics from the 1990 U.S. Census are available for in-home respondents in waves 1 and 2 (Harris et al. 2003) . This analysis uses the in-home sample followed through wave 3 and measures neighborhood characteristics at wave 1, resulting in temporal ordering of key variables: structural neighborhood characteristics (1990), neighborhood violence (1994-1995) , and outcomes (2001) (2002) .
2
Models predict high school graduation and teenage pregnancy. The primary independent variables are neighborhood disadvantage and neighborhood violence. Because the outcomes are binary, I estimate multi-level logit models. In these data, students are nested within neighborhoods which are nested within communities (defined by the sampled high schools and their feeder schools).
One goal of this analysis is to determine the extent to which neighborhood violence explains the conditional association between neighborhood disadvantage and the two adolescent outcomes: high school graduation and teenage pregnancy (net of individual, family and community/school characteristics). A common strategy for determining the extent to which a mediating variable, Z, is a mechanism for the effect of X on Y in a regression analysis is to estimate two models, the first predicting Y with X and the second predicting Y with X and Z. One then compares the coefficient on X in the two models. The degree to which the coefficient on X is reduced when controlling for Z provides a measure of the extent to which Z explains the relationship between X and Y. This is a reasonable procedure for models in which Y is normally distributed, but can lead to false conclusions with nonlinear models (Mroz and Zayats 2005) , such as the logit models used here. Coefficients from nested nonlinear models are not comparable in this way.
Logit models restrict the variance of the error term, and most software packages fix the error variance at 2 /3. However, adding another predictor to the model should reduce the error variance. In an ordinary least-squares model the error variance is allowed to change, but in a logit model it is fixed by the software. The coefficient on X must change to accommodate the new regressor, Z, because the error variance cannot. In some very simple situations, an appropriate "inflation factor" can be calculated to allow the X coefficients to be comparable across models, but when there are many control variables and nonzero covariances between regressors, these inflation factors are extremely complicated (Mroz and Zayats 2005) .
For these reasons I employ path models (Bollen 1989) to estimate the proportion of the effect of X on Y that is explained by Z. I construct recursive path models 3 from the equations estimated in the models and then decompose the effects for the paths connecting X and Y. The proportion of the total effect of neighborhood disadvantage on the outcome that operates through the intervening Z variable, neighborhood violence, provides a measure of the role of Z as a mechanism.
Multi-level Logit Models
I use multi-level logit models to examine the relationships between each outcome (Y) and neighborhood disadvantage and neighborhood violence net of individual, family, neighborhood and school community controls. Indexing individuals with i, neighborhoods with j, and school communities with k, we can write a three-level model (Raudenbush and Bryk 2002) . The individual level equation is:
X is a set of control variables measuring individual and family characteristics (and π 1 is a vector of coefficients). There is one neighborhood-level equation:
This equation models the intercept from the individual-level equation as a function of neighborhood disadvantage (D), neighborhood violence (V) and a vector of neighborhood control variables (W) including intergenerational closure and social cohesion (described below). β 02k is the coefficient of interest here, as it captures the conditional association between neighborhood violence and the outcome. Finally, a school-level equation controls for school characteristics, Z:
Though schools are not of analytical interest, school is included as a level in the model because of the data structure and to allow school control variables. Models are estimated using maximum likelihood in HLM 6.2 (Raudenbush et al. 2004) 
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Variables
Structural Neighborhood Disadvantage Neighborhoods are measured as census tracts. As is the convention in neighborhood effects research (e.g., Sampson et al. 1997 ), neighborhood disadvantage is measured by a scale constructed from a series of highly correlated neighborhood characteristics. Here the neighborhood disadvantage scale is the mean of the following standardized items: the census tract's family poverty rate, percent single-mother households, percent youth, male unemployment rate, percent black, percent of those over 25 who are college graduates, percent of workers in managerial or professional occupations and percent affluent families (income greater than $75,000 per year), with the last three reversed in polarity. These data come from the 1990 U.S. Census. An individual's census tract is that of his or her residence at the wave one in-home interview, which was conducted in spring or summer 1995. The average inter-item correlation for this scale is .52, and Cronbach's alpha is .90.
The Structural Neighborhood Disadvantage Scale (hereafter, Neighborhood Disadvantage) measures the economic and social characteristics of the neighborhood's families that are thought to lead to negative outcomes for youth. Five of these variables (poverty, single mothers, percent youth, unemployment and percent black) indicate the presence of disadvantaged families. Percent youth captures the number of adults per child to supervise or monitor youth. Percent black captures the degree of segregation and, as previous research (Massey and Denton 1993) suggests, is strongly correlated with other neighborhood disadvantage measures. The remaining three variables (college graduates, managerial/professional workers, affluent families) indicate the absence of middle-class families since their polarity is reversed. While some researchers argue that the absence of middle-class families is more important than the presence of disadvantaged families, there are high inter-item correlations across all eight variables in these data. This suggests that these measures capture the same underlying neighborhood concept but simply focus on the presence of families at opposite ends of the SES distribution.
4
High School Graduation Whether a respondent graduated from high school is measured at wave three (conducted in 2001-2002 , when the respondents were ages 18-25).
5 Because of attrition between waves one and three, 14,668 cases are available for analysis in models of high school graduation.
6
Teenage Pregnancy Teenage pregnancy is measured by whether the adolescent became pregnant (for females) or impregnated a sexual partner (for males) before age 20 and while the respondent was unmarried. Data on pregnancies were collected in wave three. Individuals who had already experienced a pregnancy before wave 1 were excluded Neighborhood Violence • 765 from the analysis to avoid reverse causality. Due to attrition, 13,975 cases are available for analysis of teenage pregnancy.
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Violence Scales
The neighborhood violence scale measures violence in a census tract by aggregating multiple survey responses from Add Health respondents who live in the same tract. 8 The individual violence scale uses multiple measures of one's own violent behavior aggregated to the individual level. Without a control for individual violence, a spurious association between neighborhood violence and outcomes could upwardly bias the results if individuals who engage in violence cause neighbors to report more neighborhood violence, and if their own violent behavior also affects their outcomes. On the other hand, if neighborhood disadvantage or neighborhood violence were causes of individual violent behavior, controlling for individual violence would remove one of the pathways through which neighborhood effects operate, biasing results downward. I choose the more cautious approach and control for individual violence, with the understanding that the neighborhood effects presented may be conservative.
The individual and neighborhood violence scales are constructed using "ecometric" methods (Raudenbush and Sampson 1999) . The individual violence scale includes seven self-reported measures of one's own violent behavior: fighting, pulling a knife or gun on someone, shooting or stabbing someone, a serious physical fight, injuring someone severely enough to require medical treatment, using or threatening to use a weapon and participating in a group fight. The neighborhood violence scale includes six reports of violence observed or experienced by the respondent: witnessing a shooting or stabbing, being threatened with a weapon, being shot, being stabbed, being jumped and being injured in a fight; and three subjective safety measures: whether the neighborhood is safe, the chances one will be killed and the parent's assessment of whether the neighborhood has problems with drugs. In each scale, items are weighted by their severity, the inverse of their frequency among all respondents, and adjusted for respondent age and gender. Both violence scales are standardized to have mean zero and standard deviation one. 
Neighborhood Intergenerational Closure and Social Cohesion
The Intergenerational Closure scale measures the degree to which neighborhood parents act collectively to monitor and communicate with one another about children. It is based on three measures converted to a five-point scale: (1. if the respondent saw a neighbor's child getting into trouble, would he/she tell the neighbor, (2. if a neighbor saw the respondent's child getting into trouble, would the neighbor tell the respondent, and (3. the number of parents of the adolescent's friends the parent has talked to in the past four weeks. The Social Cohesion scale measures the degree to which neighborhood residents know one another and look out for one another, based on reports from Add Health adolescents. It is based on three true/false measures: (1. "You know most people in the neighborhood," (2. "In the past month, you have stopped on the street to talk with someone who lives in your neighborhood," and (3. "People in this neighborhood look out for each other." These scales are also constructed using ecometric methods. These scales eliminate spurious associations between violence and the outcomes due to neighborhood intergenerational closure (Coleman 1988) or neighborhood social cohesion (Sampson et al. 1997) . If either variable predicts both neighborhood violence and the outcome, failing to control for it would upwardly bias the neighborhood violence effects.
Individual/Family Controls
Measured at wave one, these controls include race and ethnicity indicators, age, gender, adolescent immigrant status, language spoken at home, log family income, single-parent household, step-parent or other household, mother's age at birth, low birth weight, and for the primary parent (mother or female caregiver if available, father or male caregiver if not) nativity, education, professional/managerial occupation, disability and welfare receipt. These variables are described in Appendix A.
Community/School Controls
These controls include indicators for private school, Catholic school and urbanicity, and measures of school size, as well as percent of students in a college preparatory program and the cumulative dropout rate. For students attending middle or junior high school during wave 1, characteristics of the high school into which their current school feeds are used. These variables are also described in Appendix A. Several control variables have missing values. Rather than drop cases with missing values, I impute missing values using multiple imputation (Acock 2005; Allison 2002; Little and Rubin 2002) . Multiple imputation involves creating multiple full datasets via MICE (multiple imputation by chained equations), estimating a model using each full dataset, and then combining results across datasets taking into account the variance in imputed values across datasets.
10 I use 10 imputed datasets. Continuous variables are grand mean centered in the multi-level models. Table 1 shows bivariate relationships between neighborhood disadvantage, neighborhood violence and the outcomes (high school graduation and teenage pregnancy). Means are displayed by gender and quintiles of the neighborhood disadvantage scale (neighborhoods in the first quintile are most advantaged). These descriptive statistics show strong associations between neighborhood disadvantage and all these measures. On average, more disadvantaged neighborhoods are considerably more violent. Both males and females in more disadvantaged neighborhoods have lower rates of high school graduation and higher rates of teenage pregnancy. In addition, while the neighborhood gradient in pregnancy appears similar across genders, females report higher rates of pregnancy than males. This may be the result of females partnering with somewhat older males (Darroch, Landry and Oslak 1999; Kaestle, Morisky and Wiley 2002) who do not appear in this sample. It also may be due to lower pregnancy reporting by males. An adolescent male may not know of some pregnancies or may not admit he is the father. To the extent that underreporting by males is greater in disadvantaged neighborhoods, this measurement error may attenuate coefficients in the teenage pregnancy models, leading to underestimation of neighborhood effects for males. Table 2 displays multi-level logit models of high school graduation.
Results
High School Graduation
11 The primary predictors are neighborhood disadvantage and violence. These models also control for individual, family, neighborhood and school characteristics (control variable coefficients are reported in Appendix B). Models 1 and 2 are estimated on the entire sample, models 3 and 4 on males, and models 5 and 6 on females. Model 1 shows a strong and statistically significant relationship between neighborhood disadvantage and graduation, corresponding to an odds ratio of approximately .87 (e -0.142 = .868). When neighborhood violence is added to the equation in Model 2, the association between disadvantage and graduation falls considerably, and the coefficient on violence is large and statistically significant. It corresponds to an odds ratio of approximately .86 (e -0.152 = .859), implying that a one standard deviation increase in neighborhood violence multiples the odds of high school graduation by .86. These results suggest that neighborhood violence is an important mediator of the relationship between neighborhood disadvantage and high school graduation. In the gender specific models the impact of disadvantage is slightly higher for males and the impact of violence slightly larger for females, however these gender differences are not statistically significant.
As discussed above, comparing coefficients across logit models can sometimes be deceiving. To estimate the extent to which violence is a mediator of neighborhood disadvantage, I use the estimates in Table 2 and the association between neighborhood disadvantage and neighborhood violence to decompose the asso- ciation between neighborhood violence and high school graduation into the part that operates through neighborhood violence and the part that operates through the direct effect of neighborhood disadvantage.
12 Table 3 shows this decomposition separately by gender based on the coefficients from Model 4 (for males) and Model 6 (for females) in Table 2 . Among males, neighborhood violence accounts for about 44 percent of the conditional association between neighborhood disadvantage and high school graduation while violence accounts for about 90 percent of the conditional association among females. 13 This gender difference is not due to differences in the pathway through violence but rather to the difference in the remaining "direct effect" of disadvantage. The pathway through violence is similar across genders, but the direct pathway is larger for males. This result is also evident from Table 2 , which shows large gender differences in the coefficients for disadvantage but small gender differences in the coefficients for violence. These analyses control for individual violence in all models under the assumption that none of the effects of neighborhood characteristics operate through individual violence, so they are lower bound estimates. If we instead make the opposite assumption that individual violence is entirely a product of neighborhood violence, then individual violence should not be controlled. In supplemental analyses, I remove the individual violence control from the models (results not shown). These models estimate even larger neighborhood violence effects. Among boys about 65 percent of the effect of neighborhood disadvantage on high school dropout is accounted for by neighborhood violence, and among girls the entire effect of disadvantage is explained by violence. These are upper bounds. Table 4 displays multi-level logit models of teenage pregnancy. Model 1 of Table  4 shows a strong conditional association between neighborhood disadvantage and teenage pregnancy in the combined sample. The coefficient indicates that a one standard deviation increase in neighborhood disadvantage multiplies the odds of pregnancy by 1.21 (e .187 = 1.206). When neighborhood violence is added in Model 2, the disadvantage coefficient falls considerably, and the violence coefficient is large and statistically significant. It indicates that a one standard deviation increase in neighborhood violence multiplies the odds of pregnancy by 1.08 (e .073 = 1.076), suggesting that neighborhood violence is a mediator of the relationship between neighborhood disadvantage and teenage pregnancy. The gender-specific models show that the associations between neighborhood disadvantage and pregnancy and between violence and pregnancy are slightly larger for males than females, although again these differences are not statistically significant.
Teenage Pregnancy
Again one can use these estimates to calculate the proportion of the association between neighborhood disadvantage and teenage pregnancy accounted for by neighborhood violence. Table 5 shows this decomposition by gender. Among both genders, neighborhood violence accounts for about a fifth of the conditional association between disadvantage and pregnancy. As in the gradu- ation analysis, the models that produce these estimates control for individual violence. I also estimated supplemental models that did not control for individual violence. These models produced slightly larger estimates of neighborhood violence effects, with neighborhood violence accounting for 26 percent of the disadvantage effect among boys and 23 percent of the effect among girls. Again, these are upper bounds.
Sensitivity Analyses
Estimates of the role of neighborhood violence in mediating the effects of neighborhood disadvantage on high school graduation and teenage pregnancy may be inflated by failure to control for other neighborhood characteristics that affect both neighborhood violence and these outcomes (net of the control variables). One such unobserved confounder is collective efficacy, a predictor of a neighborhood's murder rate (Sampson et al. 1997 ). Sensitivity analyses, described in Appendix C, indicate that the graduation results are largely robust to the influences of an unobserved confounder. An unobserved confounder would have to be a strong cause of both neighborhood violence and graduation to change our conclusions about the importance of neighborhood violence for graduation. However, the teenage pregnancy estimates are fairly sensitive to an unobserved confounder, due largely to their smaller magnitudes. Strong causal inferences regarding the effects of neighborhood violence on pregnancy await data in which more neighborhood controls are available. 
Conclusion
Urban poverty researchers have long been concerned with the impact of neighborhood context on individual outcomes, and recently the focus has turned to the social and cultural processes that produce such neighborhood effects. This research proposes that neighborhood violence plays an important role in the effects of neighborhood disadvantage on adolescent outcomes. Though violence is highly spatially clustered, and though the causes of neighborhood violence have been extensively studied, the consequences of growing up in a violent neighborhood have received considerably less attention. This article shows that neighborhood violence is a strong predictor of high school graduation and teenage pregnancy for both males and females. Furthermore, it shows that neighborhood violence is an important mediator of the association between growing up in a disadvantaged neighborhood and these outcomes. Among males, neighborhood violence accounts for almost half the association between neighborhood disadvantage and high school graduation and about a fifth of the association between disadvantage and teenage pregnancy. Among females, violence accounts for almost all the association between disadvantage and graduation and almost a fifth of the association between disadvantage and pregnancy. From a theoretical perspective, these results suggest that neighborhood social organization may be even more important than previously thought. Social organization is usually invoked to understand crime and disorder as a consequence of low capacity for social control in disadvantaged neighborhoods. The results presented here indicate that there are "spillover" effects of social organization in seemingly unrelated domains such as education and fertility, effects that operate through neighborhood violence. To the extent that social organization is a determinant of neighborhood violence, these results suggest that social organization effects extend to other domains.
More broadly, these findings indicate that violence is a critical social characteristic of disadvantaged neighborhoods, explaining a sizable portion of the effects of such neighborhoods. To the extent that disadvantaged neighborhoods structure the life chances of youth, these findings suggest that neighborhood violence plays a role in the intergenerational transmission of economic and social disadvantage. The findings presented here demonstrate the need for an expanded sociological research agenda on the social effects of violence on youth, in the neighborhood and in other contexts. This study has only examined the magnitude of the effects of neighborhood violence. Though the psychological effects of neighborhood violence on youth are well-documented, sociological research is needed to understand the social and cultural processes by which neighborhood violence affects adolescent decisionmaking and behavior. Qualitative research has begun to analyze the importance of violence in structuring the everyday lives of adolescents in poor, urban neighborhoods (e.g., Anderson 1999; Dance 2002; Harding Forthcoming) . Yet further qualitative and quantitative research is required to fully understand the potential effects of growing up in a violent environment.
The above synthesis of theoretical perspectives proposes four pathways through which neighborhood violence may affect adolescents: (1. Violence reduces community social organization, affecting community capacity for social control and monitoring. (2. Through biosocial effects on cognitive development and functioning, prolonged exposure to the stress of a violent environment interferes with school performance and decision-making regarding risky behaviors. (3. Through its effect on status hierarchies and the composition of peer networks, violence may affect the salience of alternative or "oppositional" cultural ideas regarding schooling and sexual behavior. And (4. the risk of violent victimization may alter the cost-benefit calculations involved in rational decision-making by altering the perceived costs of risky behaviors or the benefits of schooling.
From a policy perspective, these results indicate that successful efforts to permanently reduce violence in disadvantaged neighborhoods will produce benefits not just for safety, emotional wellbeing and health, but also potentially in other domains. In evaluating violence reduction programs, the collateral consequences of violence on education and fertility should be taken into account. Considering the social costs of school dropout and teenage pregnancy, to which violence contributes, may make anti-violence programs even more cost effective. 2. This form of temporal ordering does not ensure that estimates are causal. For example, the effect of neighborhood disadvantage on violence could still be spurious if pre-1990 violence were a common cause. The sensitivity analysis in Appendix C addresses selection bias.
3. Such models assume that the error terms of the equations are independent of one another. Given the number of controls in the models, this is not an unreasonable assumption.
4. Inter-tem correlations for the scale items are available in a supplementary document on the author's website: http://www-personal.umich.edu/~dharding.
5. One hundred students still enrolled in high school during wave three are omitted from the analysis. An alternative analysis of high school graduation using only those respondents age 20 or higher in wave 3 produced almost identical results among males and slightly smaller effects of neighborhood violence among females, for whom violence explained 75 percent of the effect of neighborhood disadvantage on graduation.
6. Most of the dropped cases are due to survey design rather than panel attrition. These include all students who were seniors in wave 1 (3,356 cases) and members of some subsamples (disabled students sample of 471 cases and siblings of twins sample of 162 cases). To assess the impact of panel attrition, two additional sets of models were estimated. One set used the Add Health wave 3 longitudinal weights. The second set used imputed values for cases with missing values at wave 3 using multiple imputation methods described below, as recommended in Davey, Shanahan and Schafer (2001) . Both supplemental analyses produced estimates consistent with the presented results.
7. An alternative outcome is live births, which may be more accurately measured, particularly for males, but which are also the product of additional social and cultural processes that may produce neighborhood differences in abortion or fetal loss. An additional analysis examined live birth by counting only those pregnancies that resulted in a live birth (results not shown), producing almost identical results to the teenage pregnancy analysis. Among males, violence accounted for 19 percent of the effect of disadvantage on live birth, while it accounted for 13 percent of the effect among females.
8. Administrative crime data are not available at the census tract level for Add Health.
9. Information on construction and reliability of these scales is available on the author's website: http://www-personal.umich.edu/~dharding.
10. I use Royston's (2004) ICE command in Stata to generate the imputed datasets and HLM6's multiple imputation capabilities to combine results.
11. Sample descriptive statistics are available on the author's website: http://wwwpersonal.umich.edu/~dharding.
12. An OLS regression predicting neighborhood violence with disadvantage among all neighborhoods in which there are wave 1 respondents produces the following estimates: Violence = 0 + .367*Disadvantage (n = 2,449; SE(b) = .019; p < .001). Since these variables are standardized using z-scores, .367 is also their correlation coefficient, and the R 2 from this model is .367 2 = .135.
13. Conventionally the sum of the direct and indirect paths is called the "total effect." I use the term "sum" because the sums of the direct and indirect paths calculated from models 4 and 6 in Table 3 do not match the "total effect" of neighborhood disadvantage captured by the coefficient in models 3 and 5, due to the noncomparability of coefficients across logit models.
14. A supplemental table on the author's website (http://www-personal.umich. edu/~dharding) displays the decomposition of the effects of neighborhood disadvantage on graduation and pregnancy by gender when linear probability models are used (paralleling the estimates in tables 3 and 5). The proportion of these effects attributable to neighborhood violence is similar using linear probability models. Only for high school graduation among males is there a significant difference; the linear model attributes a greater proportion of the effect to violence (61% vs. 44%).
15. These results are available on the author's website: http://www-personal.umich. edu/~dharding. Tables 2 and 4 The estimated role of neighborhood violence in mediating the effect of neighborhood disadvantage on the outcomes may be threatened by an unobserved confounding variable that is a common cause of both neighborhood violence and an outcome. If some of the association between violence and an outcome is due to a third variable, then the effect of violence may be overstated and its role as a neighborhood effects mechanism smaller than estimated above. One confounder candidate is neighborhood collective efficacy, a strong predictor of neighborhood violence (Sampson et al 1997) that predicts age of sexual initiation among youth with low parental monitoring (Browning et al. 2005) . While collective efficacy is related to the neighborhood control variables used in this analysis (social cohesion and intergenerational closure) it cannot be measured using these data. (Typically, collective efficacy scales include items measuring social cohesion, trust and informal social control [Sampson et al. 1997] or social cohesion, trust and intergenerational closure [Browning et al 2005] ). This section presents calculations based on Frank (2000) that assess the sensitivity of results to the presence of an unobserved confounder.
Appendix B. Control Variable Coefficients for Models in
Consider an unobserved variable, U, that affects both neighborhood violence and the outcome. The degree to which U is the source of the association between violence, V, and the outcome, Y, depends on both the effect of U on V and the effect of U on Y. The sensitivity analysis presents alternative estimates under various assumptions about these two magnitudes. To simplify calculations, I shift from logit models predicting Y to linear probability models. Suppose U is a standardized variable (var(U) = 1) that is uncorrelated with other variables in the model except for V and Y (or alternatively, suppose that U has been purged of its associations with the control variables, such that its associations with V and Y are net of the control variables). We can also think of Y and V as having been purged of their associations with the control variables in the same way, so that we need only express relationships in terms of Y, V, and U. This sensitivity analysis can be understood in the classic framework of omitted variable bias in OLS regression. Suppose the true model is:
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β YV estimates the effect of violence on Y (net of U) and is the coefficient of interest. Given that U is unobserved, the estimated model is:
β YV , the estimate of β YV from the simpler model, is equal to the true β YV plus a bias term:
Where β VU is the coefficient from a bivariate regression of V on U. Since both V and U are standardized (variance = 1), β VU = r VU (correlation between V and U), and the above equation can be rewritten as:
Rearranging, define the true effect in terms of the estimated effect when U was ignored and the bias term which is the product of the correlation between V and U and the effect of U on Y net of V:
Recall that these relationships are all net of the control variables. The sensitivity analysis calculates β YV for various hypothetical values of r VU and β YU . Table C1 presents the sensitivity analysis for high school graduation among males. In the linear probability model (excluding U), β YV = -.0212 (SE = .0050; p < .001), indicating that when U is not controlled, a one standard deviation increase in neighborhood violence reduces the probability of graduation by one and a half percentage points (model not shown). Ideally we would select the values of β YU and r VU based on prior studies of the impact of possible U variables, such as collective efficacy, on the outcomes and on neighborhood violence. Unfortunately, no prior studies estimate the impact of collective efficacy on either of the outcomes or on the type of violence measured here, but we can rely on heuristic comparisons. The sensitivity analysis considers values of β YU ranging from 0 to .05, for which a one standard deviation increase in U increases the probability of graduation by five percentage points. This represents an effect of U on Y that is about two and half times the neighborhood violence effect. The sensitivity analysis considers values of r VU that range from 0 to -.25. A conditional correlation between V and U of -.25 net of the three measured neighborhood characteristics (disadvantage, social cohesion, and intergenerational closure) is also large.
Each cell's top number is the effect of V on Y net of U. As a rough cut at statistical significance, we can compare the coefficient to the SE from the estimated model. When the coefficient is greater than twice this standard error (2 × .005 = .01), we can assume it would be statistically significant at the .05 level if U were also included in the model. (This is a conservative estimate given that the standard error on β YU should shrink when U is added to the model and the residual variance shrinks.) Coefficients that remain statistically significant according to this metric are marked with asterisks. Each cell's bottom number recalculates the proportion of the effect of neighborhood disadvantage on Y that is due to V given the new Table C1 suggests that the role of neighborhood violence in explaining the effect of neighborhood disadvantage on high school graduation among males is robust to an omitted confounder. Even when β YU = .04 and r VU = -.20 the effect of violence on graduation is statistically significant and comparable in magnitude to the original estimate, and the proportion of the effect of disadvantage that operates through violence is still over half the original estimate. U would have to have fairly large effects on both Y and V to reduce the effect of V on Y or to reduce the proportion of the effect of disadvantage on Y attributable to V to a substantively small magnitude.
I also conducted parallel sensitivity analyses for graduation among females, teenage pregnancy among males, and pregnancy among females. 15 Robustness for female high school graduation is similar to that for males. The sensitivity analysis for pregnancy is less robust to an omitted confounder. Because the original estimates of the effects of neighborhood violence on pregnancy are about two-thirds those of the education estimates, the effects of violence on pregnancy are less robust. Nevertheless, even when β YU = .02 and r VU = -.05, the effect of violence on pregnancy remains statistically significant, and violence accounts for almost one-fifth of the relationship between disadvantage and pregnancy among males.
